Most classical tests of constant relative risk aversion (CRRA) based on individual portfolio composition use cross sectional data. Such tests must assume that the distributions of wealth and preferences are independent. We use panel data to analyze how individuals' portfolio allocation between risky and riskless assets varies in response to changes in total financial wealth. We find the elasticity of the risky asset share to wealth to be small and statistically insignificant, supporting the CRRA assumption; this finding is robust when the sample is restricted to households experiencing 'large' income variations.
Assuming time-separable, homogeneous preferences characterized by constant relative risk aversion (CRRA) is a standard practice in macroeconomic and asset pricing models. The CRRA utility function has a scale invariance property: if investment opportunity sets are constant, (relative) risk premia do not change over time as aggregate wealth and the size of the economy increase. 1 An additional property is that if investors have the same coefficient of relative risk aversion but different wealth levels, they will allocate to risky assets the same fraction of their respective wealth; moreover, they can be aggregated into a single representative agent with the same utility function. This provides a justification for the use of aggregate, rather than individual consumption in the empirical appraisal of models studying intertemporal choices.
In recent years, the CRRA assumption has been questioned, in particular because the standard approach just described was unable to explain a number of empirical 'puzzles'. However, despite the analytic importance of risk aversion and the abundant debates the 'puzzles' have generated, 2 the empirical evidence regarding the actual shape of agents' preferences is scarce. Most empirical studies simply assume constant relative risk aversion. 3 What is known on how risk aversion changes with wealth comes mainly from the analysis of household-level data on asset holdings, and specifically from contributions like Friend and Blume (1975) , Cohn et al. (1975) , Blake (1996) , Morin and Fernandez Suarez (1983) and Guiso and Paiella (2001) that study how portfolio composition changes with individual wealth. A important aspect of this approach is that in a context of recursive utility a la Epstein-Zin, in which risk aversion and the intertemporal elasticity of substitu-tion are governed by distinct parameters, portfolio composition only depends on risk aversion and not on the intertemporal elasticity of substitution, as demonstrated by Svensson (1989) . 4 The approach is thus compatible with and complementary to the growing literature aimed at distinguishing between the two concepts (see Attanasio Most works on portfolio composition, however, share a common weakness: they rely on cross sectional data on portfolio composition. If, however, preferences are heterogeneous, the cross sectional distribution of the share of risky assets in individuals portfolios depends not only on the shape of individual preferences but also on the joint distribution of wealth and risk aversion in the population under consideration. Disentangling the two effects is impossible in the absence of time variations. In a world in which all agents have CRRA preferences, but less risk averse agents are wealthier on average (say, because they have received high returns on previous risky investments), the cross sectional correlation between wealth and the share of risky assets in the portfolio is positive, a pattern usually associated with decreasing relative risk aversion (DRRA). We actually prove below that any given joint distribution of wealth and portfolio composition can be made compatible with an arbitrary form for individual preferences by the choice of an adequate joint distribution of wealth and preferences in the population. Since such a distribution is unobservable, cross sectional evidence alone tells exactly nothing on the shape of preferences. This conclusion is reversed if one is willing to make the additional assumption that the distribution of risk aversion is independent of wealth. Then the shape of preferences (or, technically, the function giving the share of risky assets for any given wealth level) can be recovered up to a scale normalization. However, the independence assumption is strong, ad hoc, and non testable.
Clearly, further progress on this issue requires richer data sets. The goal of this note is precisely to use panel data to revisit the problem. Panel data allow to estimate a first-difference model, hence to eliminate the effects of preference heterogeneity by concentrating on the impact of changes in an investor's wealth on the structure of the portfolio detained by this investor. One can also control for aggregate shocks that might affect asset prices, returns or volatility, and to condition on current and past risky asset holdings, since entry/exit decisions are likely to involve issues other than the attitude towards risk, such as fixed costs of participation (see Paiella, 2005, and Vissing Jorgensen, 2003) . Finally, the availability of detailed information on socio-demographic characteristics allows us to control for life-cycle changes affecting directly both portfolio shares and wealth levels. 5 In summary, panel data allow to disentangle two phenomena -the variation of risk aversion with wealth at the individual level and the population-wide correlation between wealth and preferences -that are indistinguishable on cross sectional data. With such data, one can directly test for CRRA; and if CRRA is not rejected, one can then estimate the correlation between individual wealth and individual relative risk aversion.
Our first finding is that individuals' relative risk aversion is indeed constant.
We find no significant response of portfolio structure to changes in financial wealth.
Our coefficient estimates are very small and precisely estimated; our conclusions are robust to various extensions (for instance considering only agents experiencing 'large' wealth variations) and to the introduction of different sets of controls.
A second finding is that the inclusion of business equity in our measure of an investor's risky assets reverses our conclusion: we find evidence of a positive elasticity of risky asset shares to wealth. Further investigation suggests that the main explanation for this result is the illiquidity of business equity holdings. Indeed, 5 After having completed this paper, we became aware of a recent work by Brunnermeier and Nagel (2005) adopting an approach similar to ours. However, the main focus of the two papers is distinct.
when considering agents who simultaneously hold business equity and risky financial assets, we find that increases in wealth are associated with a raise in the share of business equity but also with a significant decline in the share of other risky financial assets, suggesting the type of portfolio reallocation implied by theory in the presence of illiquid business equity holdings. Our evidence thus supports the business equity puzzle discussed by Moskowitz and Vissing-Jorgensen (2002) . Finally, when housing in included in the risky wealth measure, the impact of wealth variations over the share of risky assets becomes significantly negative. However, whether housing, as an asset, should be considered as risky or safe is somewhat unclear.
Finally, our approach allows to independently test for the CRRA assumption and to identify the joint distribution of wealth and risk aversion. The knowledge of this distribution is important per se, if only because it plays a key role in the cost-benefit analysis of any policy aimed at reducing risks or improving insurance possibilities at the individual level (see Chiappori, 2006 , for a precise discussion). Our first, robust finding is that the distribution of relative risk aversion across households is heterogeneous. 6 Secondly, assuming that agents face identical investment sets, the distribution of the shares of risky assets coincides with that of the risk aversion coefficients up to a multiplicative factor which in turn depends on the financial characteristics of the market portfolio. Using a rough estimation of this factor, we can recover an approximation of the joint distribution of wealth and risk aversion of households with positive risky asset holdings. In particular, we find a significant correlation between wealth and the share of risky assets, suggestive of a negative correlation between risk aversion and wealth. Hence, in our data, cross-sectional regressions of portfolio shares on wealth would lead to the spurious conclusion that relative risk aversion is slightly decreasing. However, the coefficient, although significantly different from zero, is small; the independence assumption can thus be seen as a good approximation.
The rest of the paper is organized as follows. Section 2 provides a formal proof of non identification from cross sectional data. Section 3 sets out our empirical strategy. Section 4 describes the data. Section 5 presents and discusses the empirical results.
1 Identifying preferences From Cross Sectional Data:
a Formal Analysis A negative result We begin by showing that without a priori restrictions on the joint distribution of wealth and preferences, the form of individual preferences simply cannot be recovered from cross sectional data. In fact, any form of individual preferences is compatible with any observed, joint distribution of wealth and risky asset shares provided that one can freely choose the joint distribution of wealth and preferences. To substantiate this claim, we shall take an arbitrary, continuous family of individual preferences, and we shall show how to construct a joint distribution of wealth and preferences that would generate any given joint distribution of wealth and risky assets shares in the population.
Consider an economy with a continuum of individuals endowed with some wealth w and whose preferences, denoted P λ , can be indexed by a single parameter λ (whose support is normalized to be (0, 1)). We first impose a monotonicity assumption on the family of preferences:
Assumption M (Monotonicity): Risk aversion is monotonic in λ, in the sense that whenever λ 0 > λ, the preferences indexed by λ 0 are less risk averse than those indexed by λ in the Arrow-Pratt sense.
The demand side of this economy is thus fully defined by the family (P λ , λ ∈ (0, 1)) and the joint distribution of wealth and preferences, i.e. of (λ, w).
The economy has one riskless and one risky asset; the expected return on the risky asset is strictly larger than that on the riskless asset. The optimal portfolio of an individual with wealth w and preferences P λ includes a proportion of risky asset, which we denote by α (λ, w). By standard results, α is increasing in λ. We make the following assumption:
Assumption CFS (Continuity and Full Support): The function α (λ, w) is continuous; moreover, for any w,
In words, Assumption CFS requires that the family (P λ , λ ∈ (0, 1)) is continuous and large enough to include a wide range of risk aversion levels (preferences must tend to risk neutrality when λ tends to one, and to infinite risk aversion when λ tends to zero). For instance, the family of CRRA (resp. CARA) functions with a coefficient of relative (resp. absolute) risk aversion equal to − log λ satisfies both assumptions.
Monotonicity and full support imply that the function α is invertible in λ; we can define its inverse β by
Any given joint distribution of wealth and preferences generates a joint distribution of wealth and shares of risky asset in the population under consideration.
The latter distribution is empirically observable; i.e., for each individual, one can observe both her wealth and the share of it she invests in the risky asset. Let f (w)
denote the marginal distribution of w in the population, and F (a, w) the cumulative distribution of a conditional on w:
Our first claim is the following:
Proposition 1 Take an arbitrary family of preferences (P λ , λ ∈ (0, 1)) satisfying Assumptions M and CFS. For any given, joint distribution of wealth and risky asset shares, defined by F and f , we can construct a joint distribution of wealth and preferences, defined by a density φ (λ, w), that generates it.
Note that the one-dimensionality of the preference distribution should be seen as a constraint imposed on the construction; obviously, increasing the space of possible distributions (for instance by allowing multi dimensional heterogeneity) can only facilitate our task.
We now proceed to show the Proposition. Note, first, that the marginal of φ with respect to wealth must coincide with f . Moreover,
Defining Φ by
Φ must satisfy
and (1) becomes
The solution is thus
Since the joint distribution of preferences and wealth is unobservable, we conclude that it is impossible to recover the form of individual preferences from crosssectional data. The variation of risk aversion with wealth at the individual level cannot be disentangled from the population-wide correlation between risk aversion and wealth. It follows that an empirical analysis based on cross sectional data must rely on assumptions regarding either the shape of preferences or the correlation between wealth and risk aversion. In the next subsections we briefly review these two approaches.
The case of known preferences Fist, let us assume that the form of preferences (as summarized by the function the function α (λ, w)) is known. Then the previous argument shows that the joint distribution of preferences and wealth is exactly identified. For instance, if agents have VNM preferences characterized by CRRA utilities, then
where B = A −1 . It follows that Φ is characterized by:
Note, however, that since this procedure works for any type of preferences, the assumption made regarding the shape of preferences is not testable from such data.
Identification under independence Alternatively, one may make assumptions on the joint distribution of wealth and preferences. Consider, for instance, the following:
The distribution of risk aversion and wealth are independent:
Under Assumption I, (1) becomes:
Clearly, the distribution of λ is arbitrary: if its CDF is Λ, the family of preferences under consideration can equivalently be indexed by λ or by In words: while the shape of individual preferences was arbitrary without the independence assumption, it is identified with it.
There are however two problems with the independence assumption. One is that it is not testable: any observed distribution F can be rationalized from well chosen preferences (i.e. functions α or β). Secondly, there exists strong theoretical reasons to doubt it should hold. If some agents are less risk averse than others, they will be more willing to hold risky portfolios or engage into risky, entrepreneurial activities. If, as it can be expected, risk is associated with higher expected returns, these agents should on average end up being wealthier, although their distribution of wealth should be more dispersed than among more risk averse investors. One can thus expect a negative correlation between wealth and risk aversion. Clearly, however, the theoretical argument just sketched says nothing on the magnitude of the correlation, which remains an empirical issue.
Empirical strategy
The main consequence of the previous argument is that in the absence of specific In practice, consider the approximation used by Friend and Blume (1975) . According to this model, and assuming no taxes and that all assets are liquid and can be traded at no cost in any quantity, the optimal investment in risky assets of investor h can be approximated by the following formula:
or equivalently
Here, α h is the share of wealth invested in risky assets; γ h is Pratt's measure of relative risk aversion, which is defined as
, and can be interpreted as the wealth elasticity of the marginal utility of wealth; r m and σ 2 m denote the return and the variance of the return on the portfolio of risky assets, and r f is the riskless interest rate. Given estimates of α h and the market price for risk, (2) can be used to estimate the coefficient of relative risk aversion for investor
h.
An important aspect of (3) is that the financial characteristics of the risky asset enter the log share additively. Empirically, the impact of aggregate shocks affecting the return and/or the variance of the risky portfolio can therefore be captured through yearly dummy variables.
The main insight of the test is that if γ h remains constant as W h,t varies, so does α h . This is the basis for our econometric specification, which relies on the following discrete-time counterpart of (3):
where α h,t is investor's h risky wealth share at time t; W h,t is the sum of her risky and riskless wealth; X h,t is a vector of control variables; u h captures any timeinvariant unobserved heterogeneity in preferences, including risk aversion; and v h,t is a random disturbance uncorrelated with W h,t , X h,t and u h . This framework is flexible enough to allow for the differences in the risky asset shares to reflect differences in preferences and in socioeconomic characteristics.
In practice, the vector X h,t consists of two types of controls. First, it contains individuals' specific (time-varying) characteristics that may affect the risky asset share as they proxy for changes in risk aversion, related for example to life-cycle or changes in household composition. If they are correlated with changes in wealth, omitting such factors will result in biased estimates of β 1 . Second, it includes a full set of time dummies that capture aggregate shocks to wealth and asset prices.
The coefficient β 1 should be interpreted as the average elasticity of the risky asset share to wealth over time. If households exhibit constant relative risk aversion, this elasticity should be zero. Note, however, that, in the line of the previous section, β 1 cannot be estimated on cross sectional data. If preferences for risk are heterogeneous and the heterogeneity is a function of wealth (so that the distribution of u h is non degenerate and correlated with W h,t ), then a regression of the type (4) performed on cross sectional data yields a biased estimate of β 1 because the cross-sectional error term u h + v h,t is correlated with the regressor W h,t .
Therefore, we take first difference of equation (4) and focus on:
Taking first differences removes any observed and unobserved time-invariant heterogeneity in preferences and individual characteristics. Then the estimate of the β 1 coefficient is unbiased, which allows to consistently test the CRRA assumption.
Data
For the estimation we use data from the Survey of Household Income and Wealth (SHIW), a large-scale household survey run every two years by the Bank of Italy on a sample of about 8,000 Italian households. 7 The SHIW is available for several years and embraces at least two full business cycles. We rely on the last 8 waves, We define as risky assets the end-of-year holdings of stocks and shares, corporate bonds and mutual funds at their market (self-reported) value. In some instances we include also the value of business equity, which corresponds to the market value of the business, firm or practice (including equipment, stocks, goodwill, excluding land and buildings) of any household member. We then compute total wealth by adding bank and post deposits and government security holdings to our measure of risky assets. Throughout most of the analysis, we exclude home equity, whose impact is however discussed in section 5.3. To ensure comparability over time, we express all variables in euros and deflate them using the consumer price index based in 2004.
8 Table I reports some descriptive statistics of the data. For our study we use 7 This survey has been widely used in studies on saving behavior by Italian households. See, among others, the essays in the volume edited by Ando et al. (1994) . 8 Since there is no information about asset purchases and sales, we cannot distinguish between portfolio changes due to price changes and due to active investment/disinvestment. The distinction might matter if one believed that household do not respond promptly to capital gains and losses due to, for example, transaction costs or limited attention.
only those households who participate in the survey for at least two adjacent years and who hold risky financial assets both at t and at t − 1, which leaves us with an unbalanced panel of 3,785 observations on 1,332 households. It is evident from the comparison of the first two columns of the table that only a small fraction of households invest in risky assets and that the share has increased sharply over the 1990s, which is consistent with evidence presented in Guiso et al. (2002) .
Furthermore, among holders, over the same period, risky financial asset holdings have increased substantially both in absolute value and as a share of total financial assets. Since the end of the 1990s, the average share has fluctuated around 60 percent. Including business equity in the definition of risky assets leads to a larger data set as many business equity holders do not invest in other risky financial assets. For this sample, risky asset holdings are larger and have accounted for around 70 percent of total wealth in recent years. The last set of columns focuses on the few households holding both risky financial assets and business equity. These households are much wealthier and business equity absorbs over 50 percent of their wealth and the share has been relatively constant over time. Their risky financial assets holdings (not reported in the Table I) Table II reports the results of the estimation of the regression in levels reported in equation (4), with risky assets consisting of just risky financial instruments. Column (1) reports our baseline specification, where we control only for aggregate shocks with year dummies. Standard errors are heteroskedasticity robust. If unbiased, the coefficient on log w t+1 would measure the average elasticity of risky asset shares to wealth. Our estimate is positive and statistically significant, implying a positive association between the level of wealth and the share invested in risky assets. This result is robust to the inclusion of a polynomial in the household's head age and of family size, reported in column (2), which are intended to capture life-cycle changes in wealth and asset allocation.
Results

Cross sectional analysis versus first-difference regression
However, as mentioned, if risk aversion is heterogeneous and negatively correlated with wealth, failing to control for the heterogeneity results in a positive bias in the estimation. Taking first differences allows us to overcome this problem. Table III reports the results of the estimation of the model in first-difference in equation (5) . In the regression in the first column, the only controls that we include are year dummies. The point estimate of the coefficient of ∆ log w t is small (half that in the cross sectional regression), and not significantly different from zero. In the specification reported in the second column of the table we include age and changes in family size. The coefficient of ∆ log w t is unaffected. In columns (3) and (4), we verify the robustness of our results by estimating the model on restricted samples of observations. In column (3) we exclude the young, who might be subject to liquidity constraints, and the elderly, whose portfolio behavior seems to be quite different from that of the rest, especially of the working population (see Hurd, 2001 ). We exclude also those with less than 5,000 euros of wealth (2 percent of the sample) and those whose risky asset share is below 3.5 percent (1 percent of the sample), because changes in portfolio composition for these households may be largely affected by transaction costs. The estimated elasticity decreases slightly, and remains statistically insignificant.
A natural concern, in this type of analysis, is that the absence of correlation may, as suggested by Vissing Jorgensen (2002), reflect inertia in portfolio allocation, resulting from the absence of significant variation in the exogenous variable, coupled with fixed transaction costs and/or measurement errors. Assume most households in the sample experience little or no permanent income changes, so that most observed income variation results from minor and temporary shocks. In the presence of transaction costs, the asset portfolio will not be adjusted, and the coefficient of ∆ log w t in our regression is biased toward zero. One way of (partially) avoiding this problem is to concentrate specifically on households experiencing significant changes in income. In column (4) we exclude household whose wealth changes by less than 25 percent. Again, our results are unchanged, suggesting that people who experience large income shocks do adjust their portfolio consistently with the predictions of economic theory. In column (5) we verify whether slow adjustments might bias our estimates by including in the regression the lagged change in wealth, ∆ log w t−1 . The wealth effects on portfolio allocation remain statistically negligible.
Finally, our results are robust to the introduction of additional controls, such as interactions between the wealth quartile dummies and the change in wealth. 9 We conclude that on the sample of household holding a positive fraction of their wealth under the form of risky financial assets, the hypothesis of constant relative risk aversion is not rejected by the data.
Net equity in private business
There are reasons to expect that business equity holdings may differ from the other risky assets in the portfolio. Private business equity is in general less liquid and less divisible. Furthermore, there is evidence that those who hold business equity tend to invest substantial amounts in a single privately held firm and their portfolios are little diversified (see Moskowitz and Vissing-Jorgensen, 2002) .
Tables IV and V repeat the analysis in levels and first-differences using a measure of risky wealth that includes the holdings of net equity in private business. The estimation of the model in levels, reported in Table IV , points towards a positive 9 The regressions are available upon request. and statistically significant relationship between wealth and portfolio allocation.
The estimated coefficient is over three times that from the regressions that do not include business equity, and the conclusion is valid for both the whole sample and the restricted one that excludes the young, the elderly and those with negligible wealth or with very small shares of risky assets. Interestingly enough, the positive, statistically significant association remains when taking first differences, with an estimated elasticity of 0.077 for the whole sample and 0.109 for the restricted one (Table V, In order to check the validity of this explanation, we consider a subsample of agents holding both business equity and 'standard' risky financial assets. The positive association remains, both in cross section and in first difference, although the point estimates are smaller (see column 3). More interestingly, if we consider independently the share of business equity (column 4) and that of risky financial assets (column 5), we see that the positive correlation results in fact from the aggregation of two opposite effects. While the share of business equity increases with wealth, the proportion of other risky assets decreases significantly. Part of the latter effect may be attributed to 'mechanical' causes: a raise in total wealth increases the denominator of the ratio of risky financial assets to total wealth, hence tend to reduce the ratio even if the numerator is not changed. However, the actual magnitude of the change, as captured by the regression coefficient, is about twice as large as this mechanical effect would imply. 10 Our results thus support the second story: agents who experience sudden variations in the value of their business equity are indeed constrained by the illiquidity of their holdings, and tend to compensate it (when possible) by readjusting in the opposite direction their holdings of other risky assets.
Overall, the evidence in Table V seems to suggest that the wealth allocation behavior of most business equity holders cannot be completely understood within the framework provided by our model: there is indeed a business equity effect, which seems mostly related to the illiquid nature of these assets.
Housing and human capital
The inclusion of housing in the analysis raises various difficulties. One is that the value of housing is self-reported in the survey, hence may be measured with error.
From a more conceptual perspective, housing is more than a standard asset: it is also a durable commodity providing consumption services. Furthermore, it is to some extent illiquid and indivisible. Finally, even if housing is viewed as an asset, the level of risk that should be associated with it is unclear. Real estate risk is neither absent nor perfectly correlated among individuals; as a consequence, the very definition of risky assets is delicate when housing equity is taken into account.
Nevertheless, since housing is a very important component of privately-held wealth and many households hold portfolios consisting of a house worth several times their net worth, in Table VI we report two sets of results on data that include housing and other real estate among wealth. In this instance, total wealth is measured as the sum of all financial assets and real estate net of any debt for the purchase or restructuring of real estate. We carry out our analysis on both the whole set of risky asset holders and on a restricted sample, which excludes the young and the elderly and those with less than 30,000 euros of wealth (bottom 5 percent of the wealth distribution). The first two columns of Table VI report the regressions in levels, the other two are based on first differences. The estimated elasticities turn out to be negative, large and significant, which confirms our concerns that investments in housing and in real estate cannot be considered as non risly assets.
Another extension that we have considered concerns human capital. Including human capital in the analysis is not straightforward, for (at least) two reasons.
First, while the average return on human capital investment has been often estimated, much less is known on the corresponding risk, and especially about its correlation with financial risks. Secondly, the approach we use relies on the assumption that assets under consideration are freely tradable, which hardly applies to human capital. This problem is standard in the lietrature; existing approaches generally assume that human wealth is riskless and freely tradable. Under these simplifying assumptions, equation (2) 
The distribution of risk aversion
An interesting property of (3) is that the financial characteristics of the portfolio enter additively into the formula. If agents face the same market portfolio, the log normalized excess return term log
is identical for all households in any given year. It follows that for the set of households who hold a positive fraction of their wealth in risky assets, the distribution of log γ h , the log of relative risk aversion, can be deduced from that of the log share of risky assets through a shift in the mean. Equivalently, the distribution of shares identifies that of risk aversion up to a scale factor, equal to the ratio A country-specific factor that has contributed to this evolution is given by the large- Insert here Figure 1 The corresponding distribution of risk aversion is given by Figure 2 .
Insert here Figure 2 This distribution has been rescaled, since it is estimated only up to a multiplicative factor. As a rough calibration, we have taken the expected excess return and volatility to be at their realization on the period, i.e. E (r m − r f ) ≈ .04 and σ m ≈ .2, so that the ratio
This evidence should be considered with some caution. Dealing with agents who invest only a small fraction of their financial wealth in risky assets is a difficult exercise, because transaction costs may play a major role in their case. Some results are indeed sensitive to the inclusion of these individuals. For instance, the mean risk aversion in the population is at 4.2, but only at 2.5 is we disregard agents with a share of risky assets smaller than 6%. Moreover, the opposite truncation may also take place. Almost no agent has a ratio of risky assets larger than one, which may be reflect the presence of borrowing constraint. The quantiles of the distribution are probably more robust. The median is estimated at 1.7, irrespective of whether the holders of small shares are included or not, and 25% of the population has a coefficient of relative risk aversion larger than 3.
Conclusion
Our paper is aimed at recovering information on preferences under uncertainty from portfolio composition. We first argue that cross sectional data cannot provide information on the shape of individual preferences unless the distribution of preferences is assumed to be independent of wealth. From a theoretical perspective, the independence assumption is ad hoc, non testable, and unlikely to hold because the less risk averse investors are likely to receive higher returns on average, hence accumu-late more wealth. However, theory has little to say on the expected magnitude of the correlation: this remains an empirical issue.
Our second claim is that the use of panel data allows precisely to disentangle the two issues at stake -i.e., the shape of individual preferences and the correlation between preferences and wealth. A simple regression in first differences allows to test for constant relative risk aversion: this property is not rejected. Then, cross sectional regressions allow to estimate the joint distribution of wealth and preferences. Based on these, we reach two main conclusions. First, the distribution of risk aversion is widely heterogeneous. Our calibration suggests that the median of the distribution of relative risk aversion could be slightly smaller than 2; however, a fourth of the population is found to exhibit a coefficient of relative risk aversion larger than 3. It should however be noted that the ratio under consideration is that of risky assets within the agents' financial wealth. The inclusion of other sources of wealth (housing, human capital) generates specific problems. Nevertheless, such a change may significantly reduce the ratio of risky assets, hence increase our risk aversion estimates. Secondly, the correlation between risk aversion and wealth is significantly negative but quantitatively small (our estimates imply a correlation between wealth and share of risky assets equal to 0.05). Hence the estimates obtained in previous, cross sectional works, which implicitly relied on an independence assumption regarding the joint distribution of wealth and risk aversion, probably provided good approximations of the true distribution.
Data Appendix
The Bank of Italy Survey of Household Income and Wealth (SHIW) collects detailed data on demographics, households' consumption, income and balance sheet items.
The survey was first run in the mid-60s but has been available on tape only since and patents) with a market value. In these instances they are asked to report the market value of the firm (including equipment, stocks, goodwill, excluding land and buildings) or the market value of their share for partners and active shareholders.
Finally, the value of real estate is given by the self reported market value of the principal residence, of other dwellings, buildings, agricultural and non-agricultural land. Information on total end of year outstanding debt are also available. Note: The left-hand-side variable is the (log) share of wealth invested in risky financial assets. Column (3) is based on a sample that excludes those households whose head is aged less than 25 or over 60, whose wealth is less than 5,000 euros and whose risky asset share is less than 3.5 percent. Column (4) is based on a sample that excludes those whose wealth changes by less than 25 percent. 'Family size' denotes the number of persons (adults and children) in the household. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Note: The left-hand-side variable is the change in the (log) share of wealth invested in risky financial assets. Column (3) is based on a sample that excludes those households whose head is aged less than 25 or over 60, whose wealth is less than 5,000 euros and whose risky asset share is less than 3.5 percent. Column (4) is based on a sample that excludes those whose wealth changes by less than 25 percent. 'Family size up' and 'Family size down' are dummies that take on value 1 if the number of persons (adults and children) in the household increases or decreases between t-1 and t. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Note: The left-hand-side variable of the regressions of columns (1) through (3) is the (log) share of wealth invested in business equity and/or risky financial assets. The left-hand-side variable of the regressions of columns (4) and (5) is the (log) share of wealth invested in business equity and the (log) share of wealth invested in risky financial assets, respectively. Column (2) is based on a sample that excludes those households whose head is aged less than 25 or over 60, whose wealth is less than 5,000 euros and whose risky asset share is less than 3.5 percent. Columns (3) through (5) are based on a sample that excludes those without risky financial assets, those whose business equity holdings amount to less than 5000 euros and whose business equity share is less than 5 percent. 'Family size' denotes the number of persons (adults and children) in the household. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Note: The left-hand-side variable of the regressions of columns (1) through (3) is the change in the (log) share of wealth invested in risky financial assets. The left-hand-side variable of the regressions of columns (4) and (5) is the change in the (log) share of wealth invested in business equity and the change in the (log) share of wealth invested in risky financial assets, respectively. Column (2) is based on a sample that excludes those households whose head is aged less than 25 or over 60, whose wealth is less than 5,000 euros and whose risky asset share is less than 3.5 percent. Columns (3) through (5) are based on a sample that excludes those without risky financial assets, those whose business equity holdings amount to less than 5000 euros and whose business equity share is less than 5 percent. 'Family size up' and 'Family size down' are dummies that take on value 1 if the number of persons (adults and children) in the household increases or decreases between t-1 and t. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. (1) and (3), the left-hand-side variable is the (log) share of wealth invested in risky financial assets plus real estate. In columns (2) and (4), the left-hand-side variable is the change in the (log) share of wealth invested in risky financial assets plus real estate. Columns (2) and (4) are based on a sample that excludes those households whose head is aged less than 25 or over 60, whose wealth is less than 30,000 euros and whose risky asset share is less than 3.5 percent. 'Family size' denotes the number of persons (adults and children) in the household. 'Family size up' and 'Family size down' are dummies that take on value 1 if the number of persons (adults and children) in the household increases or decreases between t-1 and t. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Density rra Note: The relative risk aversion estimates are based on the assumption that the equity premium is 0.04 and the standard deviation of stock returns are around 0.2. Households whose risky asset share is less than 6 percent (3.5 percent of the sample) and those holding business equity have been excluded from the sample. The histograms are based on 64, 135, 208, 276, 465, 614, 611 and 412 observations, respectively.
